(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 11168744 A 
(43) Date of publication of application: 22.06.99 



(51) Intel H04N 9/07 
G06F 17/17 
H04N 5/335 




(21) Application number: 09336176 


(71) Applicant 


SHARP CORP 


(22) Date of filing: 05.12.97 


(72) Inventor: 


YAMADA EIJI 






NOMURA MASAYUKI 






NISHiDA KAZUTO 



(54) DATA INTERPOLATION PROCESSING METHOD 
AND COLOR IMAGE-PICKUP DEVICE USING THE 
SAME 

(57) Abstract 

PROBLEM TO BE SOLVED: To generate a high 
resolution image, without color moires in the case of 
compositing two original images photographed by shifting 
an image by one pixel. 

SOLUTION: Respective pixel data R(n), con-esponding to 
a second or a third color light not obtained from an 
image-pickup element are obtained by adding pixel data 
G(n), corresponding to a first color light at the same 
position as that of the pixel data to values LPF(R) 
resulting from low-pass processing to pixel data groups 
R(n-1), R(n+1) corresponding to the second or third 
color light which is arranged in one direction at the 
same position as the pixel data and subtracting values 
LPF(G) resulting from low-pass filter processing to 
pixel data groups G(n-1). G(n+1) conwponding to a 
first color light arranged in a direction through the 
same position as that of the pixel data from the sum. 
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im^ik<n^r^7<t>V. A/Da»[iIft4A»^S21^® 
{feft'^S:A:^-r5o wHb 2tfccoj[^iij^ft-^$:^fiJc*am 

[0 0 8 4] rrt». mjSiJ^'^Vsn. y^hT^^ixitm 

Lrv^a. i-t£t>^. tt};b$ixTv><|giil®«ft(i#(^ 

3t^5oT. miD^M»f&-§-Sri"-<TW:^U<i^x.^>^^ 4o 
•C, ®«7«^y 5 ii5»»Sm:^®««o;^ hT;65^ 

[0 0 8 5] ®^p<^y 5\z7s hr^tifti^nmt)m«Si 

[0 0 8 6] /i^^o, *:^^co^lfe^@|±. 

h««^ffil6I53K8ICT«fig$ix. ^1!j43J3£^ so 
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Kio. mmii^^^m^9. mWi^^sKxm&^n 

1 2ts 5/^1 3. ;^^y^j»lHlKl 0;6>f3«fiS$ 
tl^o t.ti. S!2-Clli|$lwll|3^LTV^;:cV^i^ «^a5Sr 

^j«i-r^>^j(fli#i^i: i.x<ocpu^fi><=>tj:^mmmm 

[0 0 8 7] ^g!6/ctv^t^2!l 3iS:^v^T. ^^^S 

[0 0 8 8] [S6i^, ll::*3'(t5 U'>'X^2 1. 

>f h»«2 2 60iS^«2 3. *3j;U^ffiffeil^ 

2(?5ffi:fiBS»^^i-« U'VX«2 Hi. aSftcou^-X 
(wJ:*?1tfi£$ix, ^-iRMSrMiELoo. 3t Id Alt 
^tt^)iii«3t^»««^2<Oig«S±tc*3V>Tie»$'^ 
-( hmm2 2\i. JS^«2 3^WU. U 
>'XI¥2 ii:a»^^2tcr)ra(c:ft-^$ix^. u-^XS* 

2 1 S:ilaaS<;5®«3t<753fett 1 4Ji. ia*fS2 3 ^ii 
19, fe:7^/L.^i 5 Oralis Lr, 2 (DfeftStC 

Xp2 1 fca»3S5^2<7)ra(;5ftScotte{r^K$tv^, 

[0089] m7\Z, -i^i>':7 2 2 

'<^-i^v':7 ^««2 2(:i-g-^n^®^« 
o^Jt!ft^:tfy:^^Untl.xm\'^^. ®^«2 3tt. >r 
[0 0 9 0] ®^^2 3(757K¥:fe"f^H<75ia5<sij:^icii, — 

3 1. 3 2(1, V^hJ^^S-'W^^V'^Sii^ffillSJ^^fc 
n^fllit^*-r'5- w(OffSlil^3 1. 3 2(D:g^;&fS] 

[0 0 9 1] 31,32 i-iit^^^mskXh 

m^si. 3 2(D^mMi>^^it. zum^s I, 3 2 CO 
mm^mt^ibm^3 3 9t^^ti^ti3\^m^tii>o 

[0 0 9 2] JEtt5l5^3 1. 3 2(DB^mm(0^^\t. 

±^i^^3 3^xx^T^n^3 Aicm^^iv^. 
m3 s^^uT^^s mi^^^Amsixiy^i^ 
mfmn\zx^xm^^tii>o ±^^xfT^t^m3 3, 
3 411, m9^&^icmmiK(omtxh^x^ ^^:^^<om 
m\zmm^6^tm&^ tis 7k^:^[^Ht^h^xm^mz 

[0 0 9 3] ±*5^T/T«I^«3 3, 3 4 11, 



(11) 
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(D^^^nm±^$^\^^^x-$i<r>^mm^z 1, 3 2^ 

rtVlcJioT. jBJffi2 3ll. JEUm^Sl, 3 2 
<D^^mm(DUmz^ ±*5j:t/T^Jt:E3 3, 3 4 11. 
@*fS2 3^o♦4^S^^tf^E^BW/i:HV^ffi^:^®i:i" 
5±T^!t»<?:>«5&Sr*i-<5o ffi«5S5^3 l. 3 2;!)5>ri^ 

[0 0 9 4] ^^ii, ^jEliH^a 1 . 3 2<DWi^t^m<r> 
lc®;£$i^^)o :i 3 1 . 3 2c^@3£:^&«. 

^J^f^S;^«dOgU53^^>^7^-v?3 5*3 
J:t^;^'r-v?3 5 i: lil^f^J^t^toSiJIfP^-tc JioXfeH* 

I0 0 9 5J ^ibl;i> rcoM(*:F^SP(::H. BEm^^^ 3 
1. 3 2<o5fe$^:;^^^<7)ffigSr^^tUi-^);tA6(7>fi[®■fevi^ 
36. 3 7;65iaa$h.?), ffift-fei^i^S 6, 3 711, ^ 

^^1^3 6. 3 711. a£S3!lQX;652g$ttfcT«:lf«3 4;?)^ 

fi[fi;6^^jEm^^3 6, 3 KD^^^mm-t^o ^m.^^ 
>'-l^ 3 6 . 37 (o^mmfk\t. mmm^ s 30 

[0 0 9 61 wt^ct^/jt^flitSrWi- p'-v^v':7 

«2 2»±. m^^2Z(o^'t^^m^ s mm.:^\^v\^^rf 

[0 0 9 7] :l<d-( ^—^^^^y h««2 2-C^>-v^>^ 

7haf^^fT5^t. BE««2 2ll. 

«2 3Sr^Sffi$"^^»wi:t;::J:oT. JB»f«23t7^ 4o 

10 0 9 8] ^14^1S-CH. iPftlHlMSfl, iE«S5^3 
1. 3 2J::(t-^«:4.^3^CV\ COi:t£E«*^3 1. 3 
2flHVip®tC^tLT¥^tnCJytfii^i^o<^T. J®^;K2 
3 (OTsMm t AW{ffla>3ttt 1 4 a i: iSfi^gi-s^ ^ i 
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cD±mi4ht. WL^Sim^2<D^^iSimt(D^J^rhi>o 

[0 0 9 9] ^24^ffi-e*l, ^KlHlKBIl. ^«|3 8. 
3 9«r^hLT> BEa«d=-3 1, 3 2 7 ^ S: 

ti\cx^x. 2M(om.mm\z.f^isbm^^mMt>wiiQ:^ti 

^"t^o S*fffi2 3ll. wOiS^oaSffillltCT. (5 
T. ®^«2 3C0AM®»1> 7^ail(D5tttl 4 al;:^U 
to 1 0 Oj roirt. ffiKir>'i^3 6, 3 7 llT^ 

^(Dmm-t^j^mm^s 1, s 2(D^iSL^^tii\^x. m 

ib(sii^8(z^A6o ^®)iHi^8ii. ffi:B^r>'1^3 6, 3 
7(D«im^^i:^»b;£i6^ia®i:$rJteibT. -^rO^ 
MSSr«tiii-«»o ^ftHJKail. rto8ftMft*5-if cr*c« 
JEmi^'7-3 1. 3 2iD®<lJ;i4-;t^ft^O«; 

BE^aisssuT. ffi»fte2 3co«j^^ssraKS-r5»o 

[0 1 0 1 1 Jffi*f«2 3iliS^<0®«3t<0)tttll. Alt 

2r>m2iiKm^h^t^. mmm2 3mi§^i&(Dmi^^(o 
^mn. ^W':^j^H\zr^-^x'f^ib&^^i^y hM^tin 

[0 10 2] /i:*3. El7tc:7nLfc^p<— i>v'>^ hflK«2 
2*1. m«*^»c:J:»?®^:K2 3$rPi&L.^«fiaTfc^> 

»llf^i£r^v>T. @»fte2 3^^«iLT43cJ:v\ 

iS^rT'yXAIl, fiRIx.*^ riTEJ Technics 

1 Report Vol.17. No. 5, pp. 1 
5-20, CE' 93-3 (Jan, 1993)Jt'BB 

[010 3] ^it. ^?i-i^>y hwm2 2\ziti:>^ 
T. 5t^^lrt^?:)V^-fi^;i^^lo^yi:tlm^^7:)U>'XS:^ 

n-t^ztizx^x. ^ ^-^i^i^y hmi¥i:nryxhx 
^BU^m^^x^VL^^i>, ^it. ^-^:yi^y hmm 

2 2{Cft*PoT. aife«TF-2*fclia«fe*^2 t5t^^ 

<om^n^2t^itn^yay^<oii^W}\zx<>x^ 
\^f£t'^hmnsk=^fiii<om&m^^m\^x^^^-±^. 
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[0 1041 Z(DX^{Z. ^ :^-i^i>^y h«jif<Dft^<D 

10 10 5] lasi;:, ^^y4/i^^<oM.W^m&^IISL^ 

ig8ic^i-^ra7-f7u^4 oil. ajs^ffi4i, 

l>/4i^:g«4 2. m®^«4 3*5^ ll«^<D3t^ 1 4 
1S®*f«4 1. l/4«ft«4 2. 1S®Jrffi4 Stt. A 

[0 10 6] 7K¥:^[S]H, m\SL:^\^v. ^^v^ft 

^i-5^®«r, HV^®ti-'5o wCQHV^pBit, Ig© 
Sr«4i, l/4j6«fi4 2. 1g®Stg4 SCDAltSiis 

[0107] ±|a<?5lS@ST«4 1 . 4 3 11. «^^«7Ka 

«-e^a$^^So 09 {a)(b) m^y AO 

(O^m^WiAl, 4 3<D#^>St^^ h/UV4 1. V4 3 20 
»fffi4 1. 4 3(0#5i'8t'<^ h^VV4 1, V4 3(0:^t 

i-/£tp^5>gtS$ii. m®*f«4 1, 4 3cD)tl6:^ 
1. 4 3<7?i?$tt, ^ix^n^Jfii-S5>Kfi$*5^C^> 

iiOKW^^H^, ii^m^^ h/VV A \ , V4 3}1. ^ 

^Lyt^{fl:*<iJ^ h/ui. j. kl::J:oT. (5)^ 
(6) ^-e•^:tt^i^a^$i^ic 
[0 10 8] 

[»3] 30 

— 1 - 1 

V4 1= PH - i + PV- j - (5) 

2 2 

V4 3= — PH • i ^ PV • j - C6) 

2 2 

(0 1 0 9] J:^A»ib. a@Sf«4 1. 4 3cD#5^^-< 

15^ h/i.V4 1, V4 3<75rfii^ii. ^i^^i^s^t^^h> 

iX. (7) ^ (8) ^OiH)Tfc-5o 40 
[0 110] 
[ft4] 

fii-,-tan-l ."(7) 

PH 

PV 

PH 

lo 1 1 1] :aja^S4 1, 4 3C05^KS$«:, 
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[0 112] 
[iS5] 

y pH^+pv^ 

2 

[0 113] 0 41 = - 0 43 =75/4 r a d 

T» (7>^s 15 PH= PVO^IC, S^T^^/U^' 

II. Hi Olc^i-«d£i: UT^J:v^ HiOlc^r^ra 

:7-</U^60ll. 3tt<0«Jffl»f«6 1-6 3*5, ®«fe3fc 

<^3ttti4±;c. Aiimt^b:i(Dmx^¥]^nxmA^ 

•^^o «®^tg6 1-6311. Alt<R[10@}ffe^(D5ttt 1 

®»f=K6 1-6 311. fif9;ll^7KS«-Clim$ixSo 
[0114]iail (a) — (c)ll. 2gra:7^/U>5' 6 
0<Dia®5f3E6 1—6 3(7:)#5J'Rt^i^ h/WV6 1-V6 

®Sf®6 1-6 3(0^^m^^ h/l'Ve 1-V6 3(75:^ 

mmme i-e 3(7?i?^n. ^ix^tx^iEr55>^:^$ 

;05^US<t 9lcK:^$ixSo '^^m-^^ h/^V6 1-V 
6 3 11. gr3fiL^*Lfir-<^r hyui , j, kiCctoT. 

(9) ^(10)^ (1 1) ^-c^^t^nso 

[0 115] 

[»6] 

— 1 

V6 1 P ■ i - (9) 

2 

— 1 

V6 2«= P*j -(10) 

2 

— * 1 1 

V6 3= P - i P • j " (11) 

2 2 

[0 116] w^T', P = PH=P VT'&ao ±^tt^ 

aJB*f«6 1-6 3<^#5>«'<^' h>rl'V 6 1 -V 6 
3corS)tll. -5:^x-?^nS^^^h>»Plc^T. ;jc2p;^fS]H 
tlSOg. 9 0S. 3 I sm^&'Tl^^X^^Zitt^ 
^d^-So aJffiSfffi6 1-6 3<D»BI«$I1. miw 

[0 117] 
[»7] 

P/2 
P/2 
P 

JT 

[0 118] ia8<^Sra:7^/Ui$^4 0 SrSiS uyi:®«3flc 
t>. PH=PV(?)^&^lcS^-Ct ^01 0(r?^ra:7.f /u 
^ 6 o^iiiaufeS!»jtt>, 121 2lc:^-t-J:plc, 4 3jc 
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10 119] rrrgii s\Zs ^my^yi-^ 4 ot^sra 

Cttli, ®3*{S*5J:O^S4aiSJt, ®ifelS*3j: 

[0120] ^ /u^ 4 0 li. la 1 3 <dW^. -tfj: 

(fH, 0) i: (0, fV) SriS-S^aai. *3ctt; 
(-fH. 0) t (0. fV) ^je^^tell±f7^^R9^« 10 

f^y^^l^^ 4 0(CjoV>r, 0 4i=-e43 = ?t/4rad 

[0 12 1] 2jc:t^-m^gi::i3VNTIt. ^^r^^/L- 
^^^4 0 (^V^^:i^ra>'^/^>5^6 0) It. -BTS^I^^rtjyt 

[01221 »:fw, 12 1 4 3^j:V^ LIS 1 9 Srffi V^T. (&# 
■§-«QiS(Hj^6li. ^iEU:^J:5lc. *-(OJ[S®ffeft-^^> 

[0123] la 1 4 o^fBii^iis^5ft®i2iiw. mmm^-fs 
(Drnj^^m.! 2 Kommn. an/ 2, iv/2) . 

(-fHX2, fV/2) . {fH/2, 0). (-f 
H/2, 0) (DAM.^mM.h^^^mmmX^^o 
[0 12 41 ±5Ec^SJ£^^l 2 lrtlC*5VNT. 

■^<?:)^ru(7:)^^i;r^iS^(r>^i-s<4®(t. (fH 30 

/'2, fV/2) , (~fH/2. fV/2). (fH 
/2. 0) . (-fH/2, 0) . (0, fV/2) (K> 

[0 1 2 51 ±»!gU^2&ra:7-<^u^ 4 0 (ifev^jisra^ 

(02mm. (fH/2. fV/2) . (-fH 

/2. fV/2) ll> ^ra:7^/Ui$>^4 0 (^v^li^ra:7 

[0 12 6] -^xJC^tU. ^<?D3ffi^lt. tK^:^!^^^ 

[0 12 7] 01 SOT^o^/^^fStC. -ft4^^tHl^ 6 O 

1 

R C2, 3) = — ( R (1. 2) +R (1. 4) 
4 

[0 13 4] 1135? (2. 3) l;iBI^-r6^S4 » 
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^4 (13 2^8^) t^^mf}^f\^tLwm^m^\%. i^^i 

il/2«SI<7>feS{t#R"-Y. B-YSr^^U. 1 

4 6. 1 4 7. \ A^t^^^fi^ixmtiir^, ^^nmti 
®»m^ii, wm^^Yt. 2asofeii«#R-Y. 

B-Y*^b««*n. ro«[ffi«^Y*3j:t;52affltofe 

[0 12 81 »a{f#YI^. ffilS»S{t-^YH*5j;t/<S 

Jgc^S^t-^YLSr^gLlli 4 4i::J: t)^D|J-r6w^[::J: 
]^Sft-^Y^O^^^;::ov^TOP#il^. 
i^^J^S^t-^YHIl. iig^l 4 5;6*t)A:J^$iX 
^lSli«(t-§-tx<>'hv-::^:7^/u^$' ((g^f'Tlt. BPF 
t^Vf^-th) 1 3 1 lciiffl$-tir5^i:lcJ:0»»)tti$ix 

[0 12 91 ;^>r 5/^1 3 311. «^1 4 5d^ibA:/3$ 

G2y^j\^^ t\^ii^mt^. 0^13. ;^>r 3/^1 3 3 
li. I^M*<t#Sr. R, Gl. G2, B ^7 ^ ^1.^5' rTi: Cl 
^^PHLTs R7-f /U^^iliaLfcR:7-f yu>$^ft#. Gl 
7>r/U;5^$riaiiLfcG 1 G2 7^yu^$r 

iii^uytG 2 :7^/Ui$^ft-^H B:7.fyW^^iiig|LfcB:7 

^/u^j'ft-^-^^tL-enwj^u. «ra:7.,'/u^ 1 3 4. 1 
3 5. 1 3 6, 1 3 7jc»m-r5o 

[0 13 0] Mra:7^/W^ 1 3 4 — 1 3 711. R. G 
1, G2. B7-r/U^{§#$:ffiPflUTl^^ibi-6» 
Til. R7>f/u^{t-^Sr«Prl3LTI^«8^t;i-«.4Sra:7-f>rL. 
^ 1 3 4l;lov^TIft|gt-^,o 

[0131] (2 1 6 IC, fe^' W/l^:?' 1 5 6058)t^^ L <75 
ga3?'JiO^^. 6^T4^iJ-Cl»fiK$tt«>-SiJ5^^^i-o R:7 
-f/Ui$^ll. (1. 2) . (1, 4) , (3. 2) , 

(3. 4) , (5. 2) , (5. 4) COeS^ICll. R 

(1, 2) . (1. 4) . (3. 2) . (3. 4) . 

(5, 2) . (5. 4) (OSjfcT^— ^355#pJi^■CV^So 
^wTR (n. m) (1. 1^ n tr^m^Jt?:)®^ (n. m) 

jeil^<^5®3Rlcil. R >'>r/^^oS3t7^— ^ll^ltTV^ 

[0 13 21 Mra:7-</Pi$r 1 3 411. :XltTV^a®«l- 

c?5a^x-i5^*^b^rauT*8^)So 0ii^ff. ®* (2. 

3) OR7w'/^^<^«fa37=^-i5^R (2. 3) 11. (1 
2) ^l::S<5v^T*«>lbi^6a 

[0 13 31 

[»8l 

^(3, 2)+R(3, 4)) -(12) 

m(omfs^ (1. 2). (1, 4). (3, 2), (3. 
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4) OS3t7^-^R (1.2), (1,4), (3, 

2) , (3. 4) Sr^VNTMWi-6;^&-efcf3, 

w&T-*)5o z(om. ^ffli emtommcos:^ 

X - ^ffi V ^ Tffira-r ^» ^ =3^ ^ — tr 5/ i7 =1 

[0 13 5] mm^mmz^y)^m^ti^m^<r>m!^:7 

^/U^13 4J1. (13) ^■r;^«$i%'5o-yN-j::^7^ 

[0136] i( 
[»9l 

3 3 

R*(n, m) = X: :e: R (n + p-2. 



f 1« 



(1 3) 



[0 13 7] r<75n— y<;^:7></U^ f 1 li. 3^f35^JCO 
pftMq^JOSIR4-f 1 (p. q) i:LT«i-fc. 

2^^;7En-/N-;:^>^-<>rU;$r f HC J: »? , ffifflll. (1 4) 
[0 13 8] 

mi 0] 

nH-q- 2> • f 1 (p. Q) - (1 A) 



[0 13 9] rr-e, R (n. m) li, mmttl<ORy ^ 
R (n, m) \t. M^^COR:7^yU'^ft-^(7?SnffSgm 

[0 1 4 0] mi 6t::^L^J;5l-. efii^W^coM* 

Ry j\^^<D^it^-i^i)m\^\ ^ (14) 

pSr4-x.-C*3<p HBRll. x-Y s/«^l 3 3 (iai5# 
8^) t-. roif n^ai;^LTV^ao o^«9. ;^'Y^>^1 

3 3H, t^^^l ASt^hX^^tltL^^'f-^^s 

YL= 0. 30R' -h 0. 59 (a • G T 

[0 1 4 3] (15) 5^^C*5V^T. a + 3 = 1 T 

fe^>o O^J?. {S«)^a^-^YL(1. (16) ^T^-t- 

R' : G' : B' = 0. 3 0 : C 
[01451 ^^$ixfc^g:^]^S(t#Y L J^, ;^in®L§§ 1 

4 4lC»m$ix4, 

[0 14 61 l^SB^b^ti^R' . G 1 ' , G 

2* . B' ^^/UiJ^it-^li, Aoaiagl 3 8. 1 3 9. 1 
4 0. 1 4 l-^»tfi$*t6o ^nillC^^l 3 811. R* -7^ 

/^^ff-^-^sir/G 1 ' y ^ ^(om^ 

*ii)i>tf3f«r-*-6wi:l;iJ:o-C, R' -Gl* -ft-^S:^ 
^i-5o JtoUSi 3 9tt. G2' y^ji^^m^- 

Si 4 011. R* 7>f/U^ft#i3i;t/G 2' P'^/UjJ'ft 

■^*»t,R* -G2' (t-i-^. 4 in. Gl' y 

-c/i^^iS-^isxxfB' y^/i-^iE-^t^hB* -Gl' m 



my^/i-^-^mt)v. m^\z,^ti);xi^<o3mm(o^y'^ 
/^^(omm\znit'r^mwy^ i^mf p ^m:b ux 

[0 14 1] :i<73J: 5lcUT«Pfluri^ffl{kSh.fc 

R*,Gi*,G2',B' y^ji^^m-^n. mi5\c 
stm^-^^m^i 3 2n. (15) ^<Dnw-^n\i\ 

[0 14 2] 
[$ltl 1] 



•^•G2' ) +0. 1 1B• 
[0 1 4 4 ] 

[^12] 



(1 5) 



59 : 0. 1 1 ••• (1 6) 

[0 14 7] ^^^flltR' -G 1 • , R* -G 2' . 
B* -Gl' , B' -G2' ft#tt. fe^TUWlffiiOfS 
tslKl 4 2Jw»m$:M^o 

[0148] U-fliEE^aSIsJK 1 4 2 II. R ' -G 

1' m^tR' -G2* m-^tt^b^mB^-R-G^^ 

HU, Sfc, B* -Gl' m^tB* -G2' (t-§-i:*> 
?>fe^-^B-G«rH-aii--5p -tttt^^. (1 7) ^ 

(18) ^l;lS-^V^Tff»•^6o 

[0 14 9] 

[»! 3] 



R-G=E,(R'-Gr, R'-G2') • (R'-Gr) + 



E2(R'-Gr. R'-G2') • (R'-G2') 



(17) 



B-G=E,(B'-G2'. B'-GD • (B*-G2') + 



E2(B -G2\ B'-GD • (B'-GD " (18) 

so 



(15) 
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[0150] rrT. El (x. y) . E2 (x. y) 

jifPffiBi&-cfe5o m?L\-i. (17) ^(om^n. wm 

-Gl* «-i-0«-g^;651«;tSrttc:/i:i9. ^ffiM^Ez 
>6S;k:#ttn.tfR* -G2' ft-i-Of»J-a^iSii;t^w^lC/j: 

[0 15 1] ±fB<offffiBg»:Ei . E2 «r^(*Wt-m;t io 
f^. fPfilKI^Ei 1^. mi^l^xc^i^^tfflt. ^2 511* 

g^l^l^xote^tlffi^. m2 5l»ycoite^t<t^^W:RL 

R-Y \ / a 7 0 -a 1 1 



B~Y 



-a 3 0 a 8 9 



lo 1 5 5] ^r^mm^m^ io, fv/2) 20 

ottr^Wl. ^»2 pvoSliB-cfet), z^oJz^J^ttt^ 

«:(;i^LT»iR = G 1 . B = G 2 ^:?^jr6^J^>. R-G 
l\ B-G2llv^•fi^t>■e^l-''i6o (17) 
^fcj:t/ (1 8) ^t;iS-:5v>T^ac$n6fe^#R- 
G, B-Gliif oir/j^Os mm. (1 9) 3^:»rJ:*3. -fe 

li, ESI 4lC^uyi:^r«1jllfiL^ (0. fVX2) (D^i® 

[0 15 6] (±fH/2. 0) 

{*lw*tUT*iR = G 2. B=G 1 R-G 
2, B-G 1 Hv^-f^^t>^f oic;^i5>o (17) 
5^SoJ:tJ? (18) ^^:lg-^v^T&fj^$^^efe^-^R- 

G. B-an^titfj:^. mm. d 9) & 

Hfff^R-Y, B-Y1>^i^•e^^■tfoi:^^^5o rtori: 
\t. mi 4\:i7r:\^ft^fiXimmS^ (±fH/2, 0) 

[0 15 7] ro^9tw, y^^:^i^H±itnm\K:^i^v 

^m^6-3 3 9 1 4 5■^^^lcR!^$i^TV^6o 
[0 15 8] ttV>T. »Sft#Y€^#5^^^|;loV^Tl^ 
U<KM1-5o »a«#Ytt. Wi£UfcJ:5l-. 

fift-g-YH ^<&«wa«-?-Y L t ^mw-t^ :it{z^r> 

l&So 50 



(0 15 21 -tti^t^h. (17) ^11. R' -G 1 ' -ft 

(1 7) ^tmmzi.x (1 8) sjife^«-^B-G4- 

[0 15 3] roJ:5l-UT^fig$ix:^fe^-^R- 
G. B-Gli. feS-^ 2/:i':^lHlKl 4 S-^^-tix-Tix 
»tl4^i^5a feU-^ yrJ^^^lHlKl 4 3-Cfi. (1 
9) ^l;:S-:3V>T2®®(Dfe||^-^R-Y. B-Y;65^ 

[0 15 4] 
[»1 4] 



R-G \ 
B-G j 



- (1 9) 



[0 15 9] i&mmmm^YL\t. mm(7:> (i e) ^\z. 

4, 1 3 5, 1 3 6, 1 3 7 Sr1i6Lrv>5>^i6. ffi^S 

$r^v>, ^sfs-i-Ycoaiigcjia^^a-e^jsss^wsft 

"^YHSr^l^io ^J:^. i^®3WSii*^Y Hll. (16) 
[0 16 0] il5«]^S^t-^YHfti^T<7)ct ^(^^^-t* 

^!?. R = G 1 =G 2=B t J^tSo Ufc;&5oT. (2 5 

[0 16 1] L;6>U/.^^5t,, ^fe (;<7^-) 

Ji. R*5j:U5BOU-</Mi. G 1 *3J:t^G 2twM:-<T(S 
<3tt'5co-e, *Cb»«(0»*fg-^Yi;:t-oTU* 9. o 

[0 16 2] ^—^m(o^y ^ lasid^L 
^ 2 M.mskxmt£ 2'n2m(OA ^<Dmitm^<r>^m^m 

lS]HIC2®iR^J«, Si£:^f^V»c2iii5P?^l^l::£3?»J$ix 
[0 16 3] \.tit>oX. Z.(OnSL'^r\^^^^'t^it 



(16) 
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13 1 ^m^Zt\zfj:i>. 

10 16 4] 0 1 y<>'yy<pky ^ /i'^ 1 3 i<r>^ 

10 16 5] 2»:7c:7-</U^rfcS^^>' hV<;^7>f/l-;5^ 

1 3 itciuVNT. ykW':f3\^(oy^/i^^ii^^(Dm^mns 

m^m\ts mi 7^;::*5l^T;^K^tt±oj^^ft»^RH4S^^L 

^13 1 ic^3v^T. Mii::a^r$]07^yu^4^i4(^«it:i2j 

01 9(75ea[t?ffl«(^>2:5t;i/j;So rc^^-f^u^W 
ttt^S^0li. 01 7^ci3V^xMiE^ft±<^)^S»4#^4Sr 20 

[0 16 6] ^9 5gU^S»Wjfi<7>ie?«SS^fi^5> 

V li7K¥;^f^0^^j^KI& f H/ 2 co^^^it-^ uvh 

[0 16 7] 01 9l::i3v>Tlt^ii::frfS)(75S^^ 
iiia::&f6)ic:2Pvjg»!(D«i^. o^Dmii::^^ 

[0168] ^JclC, la 1 . 020 t^\^ U0 2 4 ^tAIVn 40 

T. -^fit^kSIsIte 1 2<^S5»«S^— m(7?«l3®i;::ov^ 
TSft^-f^»o -^fi&^MlHlK 1 2 (1. HU^eU^JipIc, 2 

[0 16 91 ^ h»»(^4:m^a«$n)fc2tt 

PH^^JtT^LTVN^,, ^/^^pt,. ;K¥:i^f6i(;ii®lllfc*tt 



30 

[0 17 0] 02 oil, 2«:<Oj[l®<fe(t-^^rSiai'g'h)-yr 

[0 17 1] r<?3rtd>t>s wOSia-&*:?-^:/i:®«<^®i 

[0 17 21 :^M^:65G(0^f£:®^T'*>5. Geo 

la^J^^lt, 02 Od*P>-tn^*t^fflPH. PVi:*?A* 

PH. 2PV^:*3d^6o 

[0 17 3] w(7)Cii::d-b. ;;(K¥:^r&]H. ^iE:^fS]V(7? 

VT*>I?. R*5j:T/BlcBaU-C^ra^««[f H. f V/ 

2 i:i?f/c^^n6o 

[0174] 021 (O^f^m^^^Um^. 020 IC^ 

y ri§»^^^i-o i^Sco^l£^«e 19 1$:. 0 2 1 T- 
li^i^Srf+UT^i-o 0S<DSi£^«l 9 l(OteH«, 

(fH/2. fV/2) . (-fH/2, fV/2) . 

(fH/2. 0) . (-fH/2, 0) 

[0 17 5] ±.^<Ommm^l 9 IF^twiSV^T. -feUft 

^■(D^ru<o^-^')TmWi^<o^^'r^&.m.\'t (o. f 

V/2) <7)iffim-C*>^»o 02 ITU. r^TiXaeSrO^ 
-C«i-o ±:aiU:/t^ra7-<yu^4 0JCj:9 h7 5/ 

[0 17 6] w<^)J;5'^i:iS»«S^-Kt;iibMt6a«P» 
Sm:^Fi®«<I#«?»ffi«oSJiEm«ci 9 i(oVm\t. ji^ 
tU;^iUtfe<7)S0^«i 2 l(0©®t^bv\ ^fc. feM 

«-^<O^TUOar^i^yTji&»Ji. (0. fV/2) <7> 
(fH/2, fV/2). (-fH/2. 

(fH/2. 0) . (-fH/2. 0) (DAmmtmm 

(0 1 7 71 02 2<D':fuyi^m\Z^ ^^^mM^l 2 
<7?«l*S:^i-o -^fiKAaSfalKi 2lctt. A/D«»IIIK 
4 (0 2#,^) d^^ttl;fj$ix^S2llSite(t#a5jg:ji2 
0 0 3i>-bA:^$n, ig^2 0 id^ejM«l7«^y 5 (0 2 



(17) 



WM^p 1 1 - 1 6 8 7 4 4 
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[0 17 8] ^fi&^aSlHlMl 2\t. T^tl^Kftmi^^ 
{t#R-Y, B-Y^i^fi^U. i^^2 0 2. 2 0 3. 2 

Y, B-Yii. ii(;»»Stti;^M«fi-^t UTM^^^y 

[0 17 9] :^-< yf-2 0 Sn. X:^ & tlftm 1 ^ XX/ io 

jV'^::t(om^\^^m\^s r. b, G:7^/u^ft-^t l 

^^ft#li. itTK^rri:tc^irH-r^>S3t7'-t$';55?^^E 
[0 18 0] Lfc:d5o-C. R. B:7-</u^<f-^li, itr 



t*^ (0. fv/2) ^c»±urv^-5„ 

10 18 1] R. G. By^/U^im-n. SiSfe^TU 

n^mmmm2oe\zp<ti^t\^^o ^iEfe-=er uaiiE^ 

S[ElK2 0 6lt, G7-<yUi5^(f-§-«r^fi^UTR. B:7>r 

2 0 6«. Gy^/u^is-^-ts Ry-eji^^m^-^ititB 

[0 18 2] Z<DX0\Zl.X^&^tlit±mm\ZMft^-t 

^mm^'-^fi^mE-t^R'* . G» B" y^/u^m-^- 

^Sfi#^fife[e]K2 0 7 t feUm-^^fiJclHjK 2 0 8 
i:^;l'ei^^i^A:^^i^^), WSIf-^^^lsIK 2 0 7 11. 
(2 0) ^<0^9^m\ »afff-§-Y«r^B£-f «»o 
[0 18 3] 
[1^1 5] 



Y=0. 3 0R"+a 5 9G+a I IB" 



C2 0) 



[0184] Wffift-^Yll, (21) ^-C^i-SS6<J?i: 
R" :G:B" =0, 30:0 

[0186] ^&L^fitimmm^Y\t. ts^ 2 o 2 tcs 

iK!^HTv^-5, :L(Dmm<E-^±^mm2o sii 5 

1 3 2<tm^f^ffii&5|^i:-e*>*?, l^^icSbf^i-^,r 

[0 18 7] felift-^^^Iil^2 0 811. A:^$ 
nytR" . G. B" y^/i^^iE-^i>-<b. 2SSOfeMfi 
-^R-G, B-G^4tfi£UT. ^^-7 h y :y^:^[H]!^2 
0 9-«tt|-r5o felSft-^-R-GllR" y^Ji^^m^t 

Gy ^ j^^iE^t(o^»vhr> . -felSft-^B-GiiB" 

y >(ji^^m-^-tGy ^j\-^m^t<Dm^'ch^o 

[0188] fell-e hV ;^is]K 2 0 9 II. ffiriz^o 
(19) ^^c:S<5v^T. fe^-^R-Y. B-Y$rtf» 
^^-^ hV J^0SS 2 0 9 II. (3 1 5 IC^ 
<S-§-AaSlHlK 6 Iwfclt'Sfell-^ h y 5/ ;^lHlK 1 4 3 i: 

T. ^m^^mitvx. loidi-^r^^-ct-So 
[0 18 9] :iw-e. ±K<^SiEfe^r u«i£E^siHiK 

^iEfe^r u«im^a^iEiK2 0 611. i2 2iic^l 
ti€.mB^-(o^ri^(D^^vrm&Sc (0. fv/2) 
^ ^ $ -li: 5 ;fc <o t> o -c ^ ^> o 

[0 19 0] @2 3 (a) - (c) 11. ^mJiScS^^ 
(0. fV/2) ^rt^oM^feSrafiau^gSll^^^i-afe 



[0 18 5] 

(Scl 6] 

, 5 9 : 0. 1 1 - (2 1) 

[0191] 1323 (a) 0*(l!llCll. ^raSiSSfe^^J' 

(0. fV/2) ^^oM*. OiiSSP VtoeHtO 

««5^^*put^3I9. 122 3 (a) (oiEm\at. 

30 -So 

[0 19 2] -(;>i-i^yy hmmzx y) 2^(Dmm»m 
^2mm(D^^y'—^tmhtLX\^^^zt\zf^^o -r-< 

T<7?g5t7^-i^^;&5t^<bi^^^coR, G. By^/i^^m-^ 
^'(D^r V rm&«^ (0. fv/2) ii'b^^ 

AxrS5Si-^o Lyi:;65-:?T. wOJ:p/iR, G. B^y^ 
/u-^^t-^^r. *®«ffifSlca/j:S2aHS0S3t7^-^^'*5 

Sq5E-t-5 2«ct75Mliffe<t#^m^'a^tp-^:tM«tA*^. 
[0 19 3] CCTtU. gjfeT*— ^0»V>@f«&fi<7) 

R :7 ^/Utjrit^^fcilB /u^^l-^^lEi^Mraiw^ I? 

ttsiufc&g'ii. 13 2 3 (b) <oxo\z. ^m<omAx 

LrL^9o o^?). -fe^-^iw^ra^fiife (0, fv 
/2) (o^^ri-tm±\^ft:ittj:^o (2 2) ^ (2 
3) ^m. ig:i»iif8]<o^$:^rp 

[0 19 4] 
[«1 7] 

so 



(18) 
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R (n-1) -fR Cn+1) 

R Co) = (Z 2) 

2 

B Cn- 1) +B (n+1) 

B Cn) « (2 3) 

2 

[0 19 51 R (n) ^itltB (n) li. jftft 

S t SftT^- ^ (O ^ L ti: V ^lI*^feK-e <5 S n ^T<7> 
R 7 -f ^t#* n tf(0 B 7 >'V'^ f&#«r^i-o 

[0 19 6] :^:^y-^m.^WL<Dm\M.^^ io 

r U«Ji£^Qiil[Hl^ 206 lis (24)^(25) ^\zm 

-:5VNT. g3t-7^— ^<oMv>ii)^{fi!:®<ofe:7>r/Ui$^ft-^R 
^^llfe7^/Ui?<t-^B%^J|LUTV>^>yi:i6, 02 3 

(c) mr^mcom^iy^mcommt^s ^rnn 

(0, fV/2) i^fe^TUIt^^LT 

[0 19 7] 

mis] 

R(n)« G (n> +LPF (R) -LPF CG> "■<2 4) 

B (n) = G (n> +LPF (B) -LPF (G) ■ (2 5) 20 

R (n-1) +R (n+1) 

R(n) = G Cn) + 

2 



B (n-i) +B Cn+1) 

B (n)= G (n) + 

2 

[0 2 0 1] laill, (26) ^tc:S<5< R^^'/U^ft 
R:7^/Ui5rft^^G:7^/u^5r{t^<73;a-:7-fe5/ 

R (n) t^Cmi^eLm^^^C (n) 
(0 2 0 2] Ztin. R7-fyU^(t-^a?S3t7^-^^G 

OOR37^/U^(t-?-<r)ft?^tCi£ieiLT. @<DR 
(n) Srtf»UTV>;5, 

[0 2 0 3] ipib. ±fao (2 4) iCii, G:7^yu^ft 
(2 5) ^11. Gy ^Jl'^m^(D^itiK By^j\-^m 

[0 2 0 41 4^tc. ^«fe^^oS!?, G:7^/u^flr-^ 
(OU-</ui:, R7-</^^<t#£OU-<>r^^;65^UV^^«-C so 
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[0 19 81 ww-C^. R (n) ^^ItB (n) I*. ^ 

i?) ^» t L- V ^li«^fi:B -e 5 S n 

O R :7 yl- (t :^ II Jg n fro B >f /w ^ <t-^ 
i-. L:^;65^r. R (n-1) . R (n) . R (n + 

1) ji. mm::^mv^::z<r>mvw^i-^3mmvh^, 

f5J«lw. B (n-1) , B (n) . B (n + l) S 

l:::^^s]V|^r^7:>«BTg^lS-^5 3l^5!5-e*>5c ^it. lp 
F (R) /u^m^\:io—y<:!^y ^ trik-r 

CtSr^U. LPF (B) f*. B:7-</U^f&-^|Cnw5 

;^:7^yp>5^^:^-rw t ^^u. lpf (g) it. G7-< 

[0 19 91 (2 4) ^IC§iUT. LPF 

(R) -LPF (G) 11. »nfff^i£<7)^^W?^£SS«{- 

(n) t7}U$t'ri>::t\Z.Xr>. Ry^/i-^m^R (n) 
$rfi-a[Lrv>S, rc7?LPF^2®lSc^¥i^i:-r5»*i^ 
It. (2 6) ^ (2 7) ^^/^io 

[0 2 0 0] 

[ftl 9] 

G Cxi-1) +G Cn+1) 

. ... (2 6) 

2 



GCn-l)+GCn+l) 

... C2 7) 

2 

11. G7-fyUt5^ft-^<7)a!{bi:. R7-<yi^i?{t#05^<bH 

®«Tit. 'feilft-^(^^TU'<^=3j.^ yrj^iSSfe (0. f 
V/2) *r^ik(C?H«i-<5wi:^5-et5o 
[0 2 0 5]—:^. ^fe^^o^*?. G:7>r>'i-i^(t-^co 
i^-</W'i: R 37 /u^ft-§-(0 u-<yt';i^M/^'5^®rMl. 
G:7>f/u^(ff-^oa^{k^, R7^yu^ft#oS^t;ilftnc 
^t^:t{^ti^<OX. ^±\zlEm^J:Ry ^ y^^iE^^m 

5/j:ffl«-eit. R^-f/t-^ft-^c^SYkl-^fUT, G7-< 
>^u^ft-^oS<t:ll/h$v^ o^»9. (2 4) ^{C*5lt5 
G (n) -LPF (G) Ji/h^?V\ Lyt365oT. w<OS 
{k^^^LPF (R) JwtroJICUTfc. R:7>f/U^«#<Offi 

(0. f v/2) €r/h$<i-5r 

[0 2 0 61 ^3»fe^«i::fe^r ui;iJ: 
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\t. B:7^'>r^^$^<t-^<7?ffirp1(w^DV^Tt>R«Tfc^o ti^4mm^^f^»-r^m^\t. (2 8) ^ (2 9) 

[0 2 0 7] ^yt. (2 4) ^^^11 (2 5) ^Jwiolt tH^r. 
iLPFIi, (26) ^-^itn (27) ^T^U^2® [0 20 8] 

R Cd-3) +3R (n-1) +3R <h+l) +R Cn+3) 
R Ca)= G (n) + 



BOO" G(h)+- 



8 

G Cn--3) +3G (n-1) +30 Cq+1) +G Cn+3) 
8 

B C n-3) +3B (n-l) +38 Oi+l) +B <n+3) 
8 

G (n-3) +3G <n-l) +3G Cn+1) +G Cn+S) 
8 



(28) 



(2 9) 



[0 2 0 9] {ab. 21^^^05pt5§rffiV^fc^&^tJ, 4® 

[0 2 10] irr^-C. ^'^Jtfe^r u«rail£i-5 

UftJEE^aS. 1 9 9 0^7=- Ukfi^a >'^#^^5c:*:^ ( I 
TEC* 90) s 2-10. pp. 3 3-3 4jlCl^$ 



[0211] Z<0:Zm\Z^^:^m\ts m:t\^ (24) ^ 
t:i«-it>i-^>*aSl*> (3 0) ^f73J:9(c:/jt6o 
[0 2 12] 
[»2 1] 



R (n) = G <n) - 



LPF (R) 
LPF (G) 



(3 0) 



R (n) « G Cn) • 



R <n-l) +R (n+1) 



[0 2 13] rcDLPF&-2®*<^5Pi^a:i-'5i&-g^*i. 
(3 1) A(DXo\:i^£^o 
[0 2 14] 
[ft22] 



G (n-1) +G 

30 

[0 2 15] w(^ej£3f5i7?:*'feT't. feU^t^c/D^r U-tD 
^^Vrmi&Sc (0. f V/2) Srmi«-r5w^;6S-C# 

[0 2 16] i.^^i.fj:t^h. z(D^^(D:^mvn. (3 
0) ^o^m^LPF (G) (^ffiAS/h$<3teiJ;p/i:®<fe 

^i^Tll. LPF (R) /LPF (G) 

«i«rt-Ctj:*:#<^itii-So ^it. (3 0) ^o^J«L 

PF (G) <OiaiS/^$V^ffi«•Cli. ««t*^^A/D^ 

F (R) /LPF (G) Oitd^:*:^ < iRr{;iL 4o 

PF (G) ciifi<l::/i:ixrf (3 0) ^tt^ftUTU 

[0 2 17] LPF (G) ;65 2Tfe»?G (n) 

;65l-Cfc«><t 9 35t»-g^JC«:. R (n) 11. LPF (R) 
<oi|t5>(7)l|{c/ir5. G:7^yu^{g-^iih)-r*^2- 1 = 1 

mmn^^ti^^\zfj:^, cuT^mftri. lpf (g) t^^h 

o^»3G:7^/^^^t-^(D/^$v^®«TS^i^ so 



(n+1) 



(3 1) 



[0 2 18] o*9s rt^sftii, mm*^m^. 

:^mxn. »«®«rtic«jnci8;tBv^S«feds«^L 

TL^v>. mm\^m^m^^tm^^o 
10 2 19] wixci^L, :^mMmx7j^\.ft^'^ri-^ 

[0 2 2 0] ^fc. rtOfe^TU-ftlJE^aSn. 
^^1 5 0i5*-<-<^-i2^<^-^fiK«LSJw|S^$ixSt> 

[0 2 2 1] o^t). lait^ctplw, Rgi-'S 3@i35?lC 
m^-^ (rr-C»iG7-</u^^(g-§-) i:, 1=f8J(7)fi[Klc 

t^^'r^^mm(omn7'-^ {^:ixnRy^/i^^m 



(20) 
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[0 2 2 2] 0 2 4(0^0 5/i5^Ill^^V^-C. ^ 

fiSAaSlsIKi 2<o$felcl^Uv>«fig*rtjfc?gi-^>o 1224 

(D^^jHim^mi 2T\t. SiEfe^TU-^JEE^S^ (2 
6) j^*5i:l/ (2 7) ^t;lS-:5l^T«lSLXV^^>o 

2 0 7 *3 J:t;!feii-r h y 5/ ;^iHi 

K2 0 9tt. 02 2 i:|PlC-Cfc5<DT. 

[0 2 2 3] m^2 0 ot^^A/n^^mmAt^hm:^ 
^t^.itm2mmi^m^t^At}^ti. «^2 o « 

fifcAaSSKl 2li. A;tJ$Kfc^iiBit/m2il®»(I 
-Y^r^figU, J^^2 0 2, 2 0 3, 2 0 4i)^b^tl^ 

2a«<ofe3i{g#;6>^fllja$n. ci<^»Sfi^Y*5it;j 
2^li<^fe^ft-^R-Y. B-Yi±. ;^»^dJ:^liffe 
{t-i-^L-riiiife;>'^y 5 m2^m) \z^hr^ti^o 

[0 2 2 4] fi!g^2 0 0*>f>A;^$tt^S2J^®<fe{g-^ 

II. 7K¥r y-O'2 3 1 . 2 3 2 ilrKltciiia-r^ 20 

^I-^S2(+) , S2, S2(-) ^mtt-t^^ 

>r7'Y>'2 3 3, 2 3 4$rllll;iai2iii-6w S 

iE:^rS]Vi;i»»1-^3tTSrP3»!<t:LT> ft-^-s 1 (+) , 

SI, s 1 (.) ^t±j;^-t-a« w^^ib<^^t■^s 2 (-) . s 

2 , S 2 (+) . S 1 {.) , SI. S 1 (+) 11;?^^ 2 
[0 2 2 51 :y^2 3 5lt. A;^ 6 (f-^Sr 1 

G(-) liaffi*a3®(f<7>®|»ffl:|Si:9 itTliJoG7-<^u^ 

{t#, G(+) n^^^m^co^m&im^^ inm(DGy 

[0 2 2 6] tjU. m^^S4'CttT;55{gl2 OtwgiLTig^ 

^n'r^h^f:ih\t. QiiB77-</ui$^m#t /.fSo P(-) 

^^^<r>}f^(^f>^':^a:>y ^ jvdfm^. P(*) 

}£'bbtm.'^(r>y ^j\^^^^x-th^o o^>), Q;65r:7 
>f/w^ft-^-cfe^>3ict>ii, p(+) i^^xjP{.)\iBy^ 

P(+) i5j:r/P(-) JiR:7.r>'L'i?^fi-^Tfc6. 
[0 2 2 7] G(-) ^ctl/G(+) W:. ^rall^2 3 6 ICT 
JllDjI^ix^a. l/2B^IIS2 3 8l;iJ:0 l/2JC$ix 

J: ^m-Ct-S. J!nijf§&2 4 0 t::TG;&*e> 1 so 
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/2lI$^^7t«#^«JtU^S^^c. tra3l«2 4 ilcA:^j 

(0 2 2 8)— P(-) nX,XJ^P{^) lWDjf«2 3 7 
i;iTADjl$iX^^. l/2^|)Lg2 3 Ddct J? i/2f;i 
Six^>o l/2l;i$ix:tft#li*0»SS2 4 1 irA:^i$ix 
So roftiatSl2 4 l(^tb*li. SiEfe^Tu«ilE«^S 

[0 2 2 9] P^<tt/Qli, lfT®tl-R" *5<tt/^B" 
7^/^^5^^t'^^5^^9^i!^^oTV^5o -tw-C. y^>( ^^^2 

4 2*-?>fcb:^$ixfeR" , B" y^f\^9m^. 

U^^^'f :y^2 3 5:6*^3 tfcl;^l^iX^G:7-<yU^ft#li, 
S<t#^^lHlK2 0 7{;i^W$tu6o 
[0 2 3 0] An|f«2 4 3, 24 4»CJ:or. 

R" y ^jv^^^-tGy -G^t^ 

If UTfe|g{t#R-G^^fiKU. B" >^^/Ui5^^t-^,tG 
7-</^^fir#0^5>B" -G^«-»LTfell«-i-B-G 
^^fi)cUrv>5. i^^^ixfefe^-§-R-G, B-G(t 
fe^-^ h y y 2 0 9 $H^.o 

(0 2 3 11 -«l:i;::fell(i-^<7)i«^i$ftfife^^;&5M 

2 0 9CDA;^itI<?5^||fg-^R-G. B-GH. p-^>-;:^ 
y^JVif^1&\.X. feMft-g-R-G. B-G«:M5lV>T 
^6VN|l, ^^^V')>y^y^]^'^2 0B(Omil 
^^^^ll^#R-Y, B-Ylw, y<;;?.:7>r/i-i$'^Jffi 
UT. fe^-^-R-Y. B-Y$:r«15IV^Tt3J:V\ f^5l 

[0 2 3 21 w<75<t 9l^LT«^S:$ix6'a^^^SIe]^l 
2<0*g', «a(t-^Y^fellfeM{t#R-Y, B-YtC 

ft-^A!!;ll(HlS^6(7>i:5l-^ lai 7i;iibNt65SISg5 
-^fiKA[LlllH]^l 2^#;t;fc:*:;^7y~«^^S-T?H. iS5« 

7K^:^ffi]Hi;i2 PHM^toiee^. »?7K^:^f^Hi-S 

m\s.:>j\^v\z2pvmm<r>im^. -:>ii^mm.-^mz^'<f 

[0 2 3 3] iLit. SK$i^TV^S^fS5:7^/^^4 0 

(^v^^l^[837>f 6 0) let 5 f V/ 2 iaso^ra 

[0 2 3 41 ^fc. ii«^-Kfw^3V>-Cll, »gft-i-0 
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hv^;^:7-</u^ 1 3 1 (iai5#fiS) (ZLiiia^-^a w t 
l9#rv^-5*^ :L<oy<i^ Y^<7.y>(fV^ i 3 1 {cj; 

^<^i/Y/<7.y ^fV^ \ 3 1 ^5m<^TL^ 
[0 2 3 51 0^;tl^. SfecOil^i:^fe<7)^JSdiSt-^) 

[0 2 3 61 L;6>U?:c^5^. i'*>b0^^a;^&t. il^ 

[0 2 3 71 rfLjc^u. i^^f^^- K^c;fev^r^l. so 
- ^35:^(J^ o ici^^-t- ^ ^ m V -y - 7 

[0 2 3 91 t^^x. ±m(omimmMm<r>:fy7'-WL « 

>^u^6 0) 1^03^(75 t><^"efeo;t*^ i«^«fefi^-KT 

tt. la 2 1 iw^ J; 5 iwii^^- mtc#« Lfcfeii 
iB^fo^r i^<o^^V rm&ik (fH/ 2, iv/ 

2) . (-fH/2. fV/2) tt. rS^UTV>6o 
oT, 2^fB37^/l-i$^ 4 0 (Ifcv^il^fa5:7>f /U^ 6 0) »c 

[0 2 4 01 ^ZX. :^^^(D^2m^mm<0:^tJy-WL 

istmmxn, mi^'^-yxn^my ^^^^ 4 0 (^v>ft » 
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|ig:7^'>'U^4 0 (iKvMi^W:7><^t'^ 6 0) $rf^^$-fr 
[0 2 4 1 1 ^ra:7^/u^ 4 0 (ifeVMl^ra:7.f/Ut$' 6 

0) ^^f^^$^^/.cv^«^i: ur. :iw-cn. 3t^*lrt 
\z,wtm:^ti^^my-(ji-^4o (S£v>iisra:7-</u^6 

0) ±**«r, oT^9 3tia 

(0 24 21 r w-Cli. KSr^ 13 

(riSftLT> ^ra:7^/ut^'4 0 (^v^|l^f^7^/^'^5^ 6 

ICCrsra7>i'/Ui^4 0 {56VNttffilW:7^/Ui^' 6 0) 

[0 2 4 31 ::i(DX^fm^\zX^^y'-miSimm^. 
z<o^my^^^^4 0 {^y^^n^^y^/^^ 6 0) \zx 

oT, (fH/2. fV/2) . (-fH/2, f V/ 

Mmfi^^^^<7^^^ <fj:^. o^O, SSWfifeffi 

(0 2 4 41 :ir»«lC«. ^bb:^\^K^ (3 2) ^X^ 

«lc4>^;t^) S[2^1i6?gl!iO:^7~a«Si«T« 

^ttiw^*5^C, mwr^tzf£t>irLX\^'^Oo 
(0 2 4 51 

(K2 31^ 

T= J PH^+PV2 • CS 2) 

(0 2 4 61 ±ld.(OmiiSXX/m2n^J^t^l(D 

H»C%W#^Jl4fKsp8-3 4 9 1 5 9#lCT!i^ 

(0 2 4 71 0221;!^ l.tL^&mm\slU 1 2 IC, ^ 

mtt^ixtiR. G. B^^/u^d-^tc, ^ix^Ho-/-: 
:^y^Ji-^i:m^o COi;9/i:«^t::-r5wi:lwJt!:). 

2^^J^a^l<0:^7 7-a{ftS«-et. 3fcasajESrtT5 

[0 2 4 81 Zi(00''y<y.y .(jU^n, R. G. B :7 >r 
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f H/2\Z^ y hit^aStS^-tO^j^^lI^rfijlTJl^JlTCD 

[0 2 4 9] R. G. B:7^/>>5^ft-§-tiX'Fni;i. fH 
/2Jw*5/ h2h:7aiS»:*1>o7K¥*fS]<Di?fe7CP-/'5 

3) ^T:^§g$ix^» f 2 4'fflv^T^i-r^:;&5Tte. 
(0 2 5 0] 



42 



[«C24] 

f 2 = 



(-1 5 5 -i) 



(33) 



P^J60S5^iSr f 2 (p) tLT^-ti:. C (T!) 1 ^^7C o -~ 

y<p.y^^i'^t2\zx.r). ^mmniE^mit. (34) 

[0 2 5 2] 
[8t25] 



X' (n. m) = 



S X (n. iii+D-2) 
p=1 



f 2 (p) 



(34) 



X«R. G. B 



[0 2 5 3] CCT. X (n, m) ffifgltil^^ X 7 
X' (n. m) tt. ^ira«<^5X7-i'^^^^{t#o:>»n^Tm 
[0 2 5 4] roJ: 9/j:n-/'?;^7-f /W^SrJS-t-w^lC 

So 

[0 2 5 5] :)t*SffijE^S«:ii*0-r^;ii:{CJ: 
•3. HI 7|::*3»t5^ei5^^oy>f>^;55^f o(c/i^>« m 
(3 3) (3 4) ^[CXKi^m^ri^l^TL^ 

'c*^W':^[^H(Dmfnm&mit^ f h/ 2 Tfe-s^rajiasss 

J: ^^^cC^^if^^if U^3^:y>^?55%^L3^.^v>:^5^. (3 3) 
[0 2 5 6] 

^^«3fcffl«clcrffiSi<Dfc5Sl*3j:tjem2c07"- 
sa:X«7^->5^<bl^Ctt«tc:fc^)S2 0x-i5^ 

^J(7)x - ^ D :7 ^ yw^r 4^13® u^ffl:^5l < w ^ 
[0 2 5 7] *:«§9(Off*«2K<S<0^-j5^«ra^S^ 



— ^'<^)ffietwP^t*'5 2o(75x-^C0¥*^«r<!: , ^2 

[0 2 5 8] *:%WOl^*^3fa«c<D7^-i$^ffll«^S* 
l^tl, St3ft^lXll2§5ttOlllfiKtw*3V^T, JilECOSl 

*5j:t/ffi2<7?7=^-i5^3^^j;ss. *7-a^feSia^-*5v^Ta 

[0 2 5 9] c:>iS3ft^ 4 fatten T^^-^fflW^S::^ 

y!i2tJccoiU{fe$rS^a'a^*:>it-C#:fc. m l<r>^:7 4 J^^<o 
S.^y'-^Uts m2<D&y^ji-i^<oS:t^7'-^mt'Q 

[0 2 6 0] ^it. :^mm<om7^m5t^^<Dy'-^mm 

^/<7. y ^ /w^ ® 2 <0 n — y-?;^ y ^fV^ fttS^ 
®l(7:»f^-i5^^^JlcioJt^>^^Ufcv^-^<i:l^i:^ 
flrfl>;ife5»2(?57'-^^^J<07'-^^fc. MlOx-:^ 

^.fi](Oy'-^m^ D -/-^^^ :? ^ ufc^i«:Sc*-r 
[0 2 6 1 ] ^^^(Off?k^6?a4S<Dv^-i5^MratoS[sI 
Kli, It3ft^4f2«C>«^(C:fcVNr. ±K«7Dgin-x-^ 

i-6 2 oox— ^ (7)¥iS«r i: -5 w t T D — 7 /u^ 



(23) 
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[0 2 6 2] :^^m<of»:ii^7tt«t<of'-^mm^m\s\ 

10 2 6 31 *%5goW*3l8fatti7?7^-i?ffiM4ZiSlHl 
[0 2 6 4] ^^m<r>m^^^'SdML(Dtiy-^^^m, 

fi^2itLo^mmvsL^mx. m^^^^m^m^x. r 

ixb 2«:oa«®«fttrS«<a««08flSS^*tmK<^^®j 

[0 2 6 5] ;t:^i^<75m^3® 1 0 ^m.<Dm^^^^m:^ 

/j^ilffe^^y tclgSIL. •?:0^0 2tJcil^^l^> liffe* 

[0 2 66] :3|£%§^(7)gf»^3i 1 1 ^«L(omm:^aL^mm 

^ci3V^T. ltfci{caffe$ix^lj»$:±»^^«g/j:liift 
[0 2 6 7] *^9^0f»3ft3Sl 2ffitt<^;*7-aifeSe 

2ftgi^lP^coa^^i5^Th>i^^)yht/lc. ±K®»y 
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-^^^8:^111.. ^-^«^su^ii^$r^t;^±SEiiffe>^y 
[0 2 6 8] 3|c^w<^ss*3® 1 3fatto;<7 7-a«fe»« 

^±.\z.m\\^ixit^y ^ j\-^x^'^x . mitm.m^. m 

1 3 Ofe^3t«riliS$-lt^)S 1 aa^tffi^clcK 
«i*3J:u5M2a3t«S«*5-*:^r^i;::?&oTS 
lii^Tiai^^^t(ciE3?'J$Hfc^lP^. Si*3J:t/S3 

nfcm2S^i:7!i^ -^1j[^tm.f^'r^i!i^'^'^\^\Z^-yX 
m2nnx^'K\z. *>o, mii¥oSiS^^Sclc«3 

jt^L^itSi^mmK m!ftm^(om¥^\tm^<r>ws.mx2ik 
tr. mm&SiXhi>mi^m{SLfB:t. mi^wii^mfi^^ 

\zmm±^mm,^^xmmm^^m»^0Z^Wi\z^^. 

^m^^s ^^mi<Lm\z:^^^xmi^miF-\cmm.tft^mm. 
^"^xm^m^^miSi^A^miz^x^mm^mt^m 

^M«x-i$'i:j^lSteeic*>5mi#.J^3tlc:^ft-r 
mz^^xm^l^ixtLm 2 ^fcii^ 3 #.Jg5ti;i^tJt^i-^ 

[0 2 6 9] i^^^(K>ti^^\ A^m.<OiOy-WL^&WL 

\ 3<o«^i;i:fev^T. ^ilHJSlca^^Kfc 

iitfeft-^^rsau, m2iH]eo»ffejciB)^LTsaLyii 
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10 2 7 01 :^mm(Dm^^l 5^«t(D:^y-miSLmm: 

^2SU, »2:fcJ:l/S3feig3tlc^lS-r^iiilRx-i?'» 
[0 2 7 1] ±8aSS*«l-9, 1 3l;igB<SU^«ffifclC 10 

[0 2 7 2] L:^^5oT. m?L\t. w^(Dv^^^m(om 
(0. fv/2) tDfe^-§-<^^r uSrrNi^^-^er i: 

(0 2 7 31 X^tzt^^X. ^^m^^^(Dm^^^(Oii(. 
10 2 7 41 ^TUt^jqjW^. fi«;tlf»D»li^ 

(0 2 7 51 ^ic. ±iaif3i^^2. ^\z.-^m,\.it.m^x 

^AOtSli: LXIi. »Sr^4o<07'-^d»f5ti-39[i-6* 

(0 2 7 61 m^^i 0-1 2o«fi£icj:?). 

[0 2 7 71 ft^^l 7K«0;&^-»«tililll. 

351 3 4f^ttO«^(C*5V^T. 
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[0 2 7 81 -(D«^ICJ:»?. ISM^ft-S-d^'b^fig^n 
^fifcli €r U T ttl ;^ i" 5 flfe:*^ 

[0 2 7 91 L^tiftSoT. gM:7^'>^l'^tt, iSlJfftfi# 

[0 2 8 03 1 8 Um.<Dtf V -SffeiSgJls If ^ 

all 3X*il 4^att^fl|fiKtcfcV^T. ±fa^it)^S:{Ji*5 

(0 2 8 11 rHtc^p. '^^y AJV^t'^it^t^hWi^ 
[0 2 8 21 ;*:%?^(^bS^31i 6fB«c<o:;{7^-a«^3^S 

(0 2 8 31 wixl;iJ:»9. 2|ft:(Oj^®i^rai;iAfi:^A5^ 
[@S<^fB!m^«^^] 

(011 i(?iw^(r>%\mmmx^^'^7-w^mmz 

[02] ±fao:<;7-a«tfi«o«^Sr^-r:/D5/^'ia 



(25) 



1-168744 



47 



48 



[12161 U':/Xg$. ^^-v>->:7 hSi^tT^iSSffi. 

m9] (a)(b) ll-tn-eix. 0 8OSra:7^/P^S: 

[010] «iJ<^:RflE6«j«fi£-e$>5S^ra:7^yi.i$r«r^i-|^ 

[SI 11] (a)(b)(c) {i-^-n-f^ix, iai0 05^|«7 

¥® JC!9:^ L yj: .T^-r 12 -e >5 o 
1121121 !2l8<^)^ra:7^y^^Srili©UT4:*:t;i5^BIU 
yi:3t»<OffiaM#.^:^ni-Sft?^I2lTfe6o 

3] (2l8co25ra:7-i'/UtJ'*3i:t/I2l l 0<O2gW7-< 

[121151 ±lE;«7 7~ffllfe3^®(c*5tt5<f-§-^EQ;il(Hl8Si^ 

1(21161 >( j\^^(o^itn'^<r>w^m<Doib^^if4n 

[0171 HI 5(^?ft-^ftiSl51i^fCffl;tP>ixfc^<>'hV't 

[0181 0 1 7<ox<>' K>'<;^7w'/ui^o*5ii^(6](o:7 



[1211 91 1211 7 0/<^^ hV'^-X7-</t'^^<OMiE*'rfil<^7 

^ #14 ^ i- « ^® T ^ S 
[0201 2 ftoMli^fS-^«ra*a'g^*?-tirfc®«t^«ffi[ 
&*J 7 ^ / u ^ la ?0 / < - S: ^ i- 0 T 5 , 

[02 11 2^<r>mMm.^^^Mf^^t>^itmm.(r>^m 

[0 2 21 ±f2:<7 7-mS«tC*3*t^'g^fi!tftl:31(5lKO 
«fi^Sr^-^y u y 0Tfc5o 

[02 31 (a) - (c) 11, ^l81^«t»fiK5> (0. f 
V/2) ilr'boMife^ra^L^^^tc^^i-^)^^-?-*?? 

[02 41 02 2(D'g^^jEQ.iSg]]^(0$ ib(;iPUV>1l|^& 

[02 51 5feli<^fe:7-f/i'^(^a^®«<7:)iE^JSf^-rBi 
9^0-efeSo 

[02 61 ^]^0:*^-S^^gJ:iibMt^);^^lfeS^- 
2 JfeftttKoffifaBlfil iS: ^-r 0 -C . 

[02 7 1 ^m(D:f7y'-Wi^^mzi6n^^^nmt}mi^ 

[02 81 5feM<D;<7 7-^^^®l;i^3tt^i^^^Sili;^ 

^^-r ^Pfl j§ 0 T -5 o 

[??#(??SfcWl 

1 

2 

5 iil<ft;^^y 

6 m^^mm^ 

8 ^3t)[nI8§ 

1 2 'g^^^^IalM (Uti^^^^^) 

1 5 ^y^/i-^ 

2 2 >f hSfil 

2 0 6 Hittfe^r uaiflE^SlHll^ (T^-^SraSDrSlEl 
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